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NATIONAL STANDARD PETROELUM OIL TABLES

AWMSRACT

The tables given are based on an investigation of American petroleum oils carried
out by the National Bureau of Standards, and the arrangement is largely according
to the recommendations of a committee appointed by the American Petroleum
Institute to represent the petroleum industry.

In order to overcome the confusion that has existed in the petroleum-oil industry
by reason of the use of two so-called Baum6 scales for light liquids, the American
Petroleum Institute, the U. S. Bureau of Mines, and the National Bureau of Standards,
in December 1921, agreed to recommend that in the future only the scale based on
the modulus 141.5 be used in the petroleum-oil industry, and that it be known as
the A. P. I. scale. The relation of degrees A. P. I. to spe ific gravity is expressed

by the formula

Degrees A. P. I.- 415 -
spgr6o°/6o°F - <.

A certain degree of accuracy in the determination of the temperature is essential
in order to have results that are comparable with the determination of the gravity of
the oil.

Tables 1, 2, and 3 give the degrees A. P. I., the volume, and the specific gravity of
oil at 6o0 F from the values observed at other temperatures. Tables 4 and 5 give
the relation between specific gravity, degrees A. P. I., pounds per gallon, and gallons
per pound. Table 6 gives the degrees A. P. I. (modulus 141.5) corresponding to
degrees Baum= (modulus z4o).

Tables 1, 2, 4, and 5 in this revised edition have been extended to include oils
having specific gravities from 1.o0o to 1.076; that is, oils covering the A. P. I. range
of io to o degrees.

Table 3 has not been so extended as this table appears to be little used in the oil
industry. The information, in terms of specific gravity, for the extended range can
be obtained, if desired, by use of tables 4 and r.
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1. INTRODUCTION.
1. BASIS OF TABLES.

The tables contained in this circular are based largely on an
investigation of American petroleum oils carried out by the
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Bureau of Standards in 1912-1915 and published in Technologic
Paper No. 77. The original information has been supplemented
by additional investigation of the rate of expansion of oils at
temperatures beyond the range originally covered.

2. ARRANGEMENT AND RANGE OF TABLES.

The arrangement of the tables and also the density and tem-
perature range covered have been given careful consideration
both by the bureau and by a special committee appointed by the
American Petroleum Institute to represent the petroleum industry.

3. ORIGIN OF THE AMERICAN PETROLEUM INSTITUTE (A. P. I.)
SCALE.

When the Bureau of Standards first took up the testing of
hydrometers in 1904, careful inquiry was made of the manu-
facturers and users of these instruments as to the basis of the
various scales in common use.

In the case of hydrometers for petroleum oils the scale said
to be in general use was the so-called Baum6 scale for liquids
lighter than water. The relation of this scale to specific gravity
is expressed by the formula

Degrees Baum' 140
sp. gr. 6o°/6o° F.- 130.

Subsequently, it was learned that a great number of the
hydrometers used in the oil trade were not on the basis of the
above relation, but were more nearly in agreement with a scale
represented by substituting 141.5 and 131.5 in the above formula
in place of 14o and 130. Accordingly, new tables were published
by a manufacturer of hydrometers and by oil companies on this
basis; that is, the actual hydrometer scales were continued un-
changed and the relation to specific gravity was redefined, the
new scale still being commonly known as the Baum6 scale. At the
same time other manufacturers and users of oil hydrometers
continued the use of the original Baum6 scale. As a result much
confusion has existed in the petroleum-oil industry by reason of
the use of two so-called Baumi scales for light liquids, one based
on the modulus i4o and the other on the modulus 141.5.

The American Petroleum Institute, the U. S. Bureau of Mines,
and the U. S. Bureau of Standards in December, 1921, agreed to
recommend that in the future only the scale based on the modulus
141.5 be used in the petroleum-oil industry, and that it be known
as the A. P. 1. scale, to clearly distinguish it from the original
Baum= scale for light liquids.

'M .. . .AWL-r , |



National Standard Petrolum Oil Tables. 3

In order to make possible the use during the transition period
of such Baumd hydrometers as may be on hand, there is included
in this circular a table showing the degrees A. P. I. (modulus
141.5) corresponding to degrees Baum6 (modulus 14q). (See
Table 6.)

4. SPECIFIC GRAVITY AND POUNDS PER GALLON.

Specific gravity, as used in this circular, is defined as the ratio
of the weight of a given volume of oil at 6o0 F. to the weight of
the same volume of water at the same temperature, all weighings
being corrected for the buoyancy of air.

The weight per gallon of oil is the apparent weight of a volume
of 231 cubic inches of oil at 6o0 F. when weighed in air, of 50
per cent humidity, and at a pressure of 760 mm of mercury, and
against brass weights of 8.4 density or against weights reduced
to that basis. The assumed weight of a gallon of water at 6o0 F.
in air is 8.32828 pounds.

5& CALCULATION OF WEIGHT PER GALLON.

Specific gravity, as used throughout this circular, is "true
specific gravity"; that is, all weighings are corrected for the buoy-
ancy of the air. It is necessary, therefore, to change these values
to "apparent specific gravity" before they can be multiplied by
the weight of a gallon of water to give the weight of a gallon of
oil at 6o0 F. in air.

The magnitude of the correction to specific gravity is shown in
the following table:

Tru0eMcift Ccrecn. ""Me.,
at 60/"601 j.

0.60...........-0.00047 0.993M
.70 ... ......... - .0003 696
................- 00013 9M77
.9... ...........- A001 A 9

1.00...............00 1M00000

The necessary change of specific-gravity basis has been made in
the calculation of the tables, and the only reason for calling
attention to it is to point out the reason why the tabulated
weights per gallon, as given in the tables, are not obtained by a
simple multiplication of the specific gravity at 6o° F. by the
weight of a gallon of water at 6o0 F. in air.
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6. APPUCAJILITY OF THE TABLZs.

The tables given in this circular apply to all petroleum oils,
both crude and refined, produced in the United States. Each
grade of oil, gasoline, illuminating oil, lubricating and fuel oil, etc.,
falls into its proper place in the tables by reason of its specific
gravity.,

ii' III

ItN

F .Iz. 1FIo. 2.

Although it is generally believed that California oils have a
considerably higher rate of expansion than do oils from the

I In the ame c oils cotaining Praffin or other materids that becme solid at low temperatures the
Wwamkm &mm by the tables is emewhat too =m=U at temperatura below the Point of sdiatla
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Central and Eastern Stp*es, this has not been found to be the
case, and the slightly higher rate is not sufficient to cause an
appreciable error in the results given in the tables.

7. METHOD OF READING THE HYDROMETER.

The correct method of reading the hydrometer is illustrated in
Figures i and 2. The sample of oil is placed in a clear glass jar or
cylinder and the hydrometer carefully immersed in it to a point
slightly below that to which it naturally sinks and is then allowed
to float freely.

The reading should not be taken until the oil and the hydrom-
eter are free from air bubbles and are at rest. In taking the
reading the eye should be placed slightly below the plane of the
surface of the oil (fig. i) and then raised slowly until this surface,
seen as an ellipse, becomes a straight line (fig. 2). The point at
which this line cuts the hydrometer scale should be taken as the
reading of the instrument (fig. 2).

In case the oil is not sufficiently clear to allow the reading to be
made as above described, it will be necessary to read from above
the oil surface and to estimate as accurately as possible the point
to which the oil rises on the hydrometer stem. It should be
remembered, however, that the instrument is calibrated to give
correct indications when read at the principal surface of the
liquid. It will be necessary, therefore, to correct the reading at
the upper meniscus by an amount equal to the height to which
the oil creeps up on the stem of the hydrometer. The amount of
this correction may be determined with sufficient accuracy for
most purposes by taking a few readings on the upper and the
lower meniscus in a clear oil and noting the differences.

A specific-gravity hydrometer will read too low and an A. P. I.
hydrometer too high when read at the upper edge of the meniscus.
The correction for meniscus height should, therefore, be added
to a specific-gravity reading and subtracted from an A. P. I.
reading.

The magnitude of the correction will obviously depend upon
the length and value of the subdivisions of the hydrometer scale
and must be determined in each case for the particular hydrometer
in question.

i. DETERMINATION OF TEMPERATURE.

The determination of the temperature of an oil should be made
to a degree of accuracy that is comparable with the accuracy of
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the determination of the gravity of the oil. If the reading of an
A. P. I. hydrometer is made to the nearest o.i degree A. P. I., it is
necessary that the temperature measurement be made to z *F. for
an oil having an A. P. I. reading of about 58. For an oil having a
reading of 90 degrees A. P. I. the temperature measurement must
be made to o.50 F., while for an oil of xo degrees A. P. I. the tem-
perature measurement may be taken to the nearest 20 F. and have
the same order of accuracy as the determination of A. P. I. gravity.
It is therefore necessary that the thermometer be corrected for
errors in calibration, so that the temperature as determined may
be well within the limits given above.

If the thermometer is not made as a part of the hydrometer, the
thermometer should be so placed that the bulb can assume the
temperature of the oil, and as much of the mercury column as is
feasible should be immersed. This is of considerable importance,
especially if the temperature of the oil differs greatly from that
of the surrounding air. For example, if the temperature of the
oil equals 2oo0 F. an emergent column of 500 F. on the scale
(approximately 2 inches) will cause an error in the temperature
measurement of about 0.50 F., provided the average temperature
of the emergent column equals 9go F.

In reading a thermometer accurately care must be taken that
the line of sight is perpendicular to the thermometer scale in order
to avoid parallax.

TABLE 1.-Reduction of Observed Dogrees A. P. L to Degrees A. P. L at 601Q F.

IThis table shows the degrees A. P. L at 60" F. of oils having, at the observed temperatures, the degree
A. P. L indicated. Nor ertpseu , U the observed degrees A. P. L at 73 F. is Z•.O, the degrees A. P. L
at G0 F. will be 19.0. lntermediate values cam be cnuiveniety intmepoted. For eample, it the
oblevoed des.m A. P.L tWFW.b 20.4. thederees A. P. Lat 0" . will be 19.4. The headins "Oberved
dogres A. P. 1" and "Obseved temperature" sipn* the true Indicatiom of the hydromete and the
true tempature ot the oils; that Is, the obetrvd readings corrected fr istrnuntal errors. (This
table Is se cnp•eod as to take nteo accoan the thereal sa•ulp ad the giass at which the hydrometer
in mde.)l

AMO1
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TABLK I.--amuctbou of Obseved Dl~ms A. P. L to Dem A. P. L at 60° F.

Obmmd degm A. P. L

Obeftw*vtem 0 ro 0 1 I j 2 1 3I 1 4 1 1 6 7 8 3 9

Cmspsm4 deprse A. P. 1. 60a 1.

................... .5 3.5 4.6 5.7 6.7 7.8 LB 9.9 11.0 12.0
2.4 3.5 4.6 5.6 6.7 7. 8 9.9 10.9 12.0

2 ................... 4 3.5 4.5 5.6 &.6 7.7 L 9.8 10.9 11.9
3................... 4 &4 4.5 . 6.6 7.6 7 9.8 10.8 11.9
4 .................... 23 3.4 4.4 5.5 6.5 7.6 L.7 9.7 10.8 11.8

5 ................... 2.3 3.3 4.4 5.4 6.5 7.6 6 9.7 10.7 11.8
6 .................... 22 3.3 4.3 5. 6.5 7.5 6 9.6 10.7 11.7
7 ................. &I2 &3.2 4.3 5.4 6.4 7.5 5 9.6 10.6 11.7
8 ................. La2 &3.2 4.3 5.3 6.4 7.4 5 9.5 10.6 11.6
9 ................. I21 L3.2 4.2 5.3 6.3 7.4 L.4 9.5 10.5 11.6

10 ................... 2.1 3.1 4.2 5.2 6.3 7.3 8 9.4 10.5 11.5
11.................... 0 3.1 4.1 5.2 6.a 7.3 8.3 9.4 10.4 11.5
12................... L0 3.0 4.1 5.1 6.2 7.2 8.3 9.3 10.4 11.4
13 ................... 1.9 3.0 4.0 5.1 6.1 7.2 L.2 9.3 10.3 11.4
14 ................... 1.9 3.9 4.0 &.0 6.1 7.1 L.2 9.2 10.3 11.3

15 .................. 1.9 2.9 39 5.0 6.0 7.1 8.1 9.2 10.2 11.3
16 .................. 1.8 29 3.9 4.9 6.0 7.0 &.1 9.1 10.z 11.2
17 .................. 1.8 2.8 3.9 4.9 5.9 7.0 &.0 9.1 10.1 11.2
18 ................... 1.7 2. 3.8 4.9 5.9 6.9 8.0 9.0 10.1 11.1
19 .................. 1.7 2.7 3.8 4.8 5.9 6.9 7.9 9.0 10.0 11.1

20 .................. 1.7 2.7 3.7 4.8 5.8 6.9 7.9 8.9 10.0 11.0
21 .................. 1.6 L.7 3.7 4.7 5.8 6.8 7.9 8.9 9.9 11.0
22 .................. 1.6 26 3.6 4.7 5.7 6.8 7.8 8.6 9.9 10.9
23 .................. 1.5 2.6 3.6 4.6 S.7 6.7 7.8 8.8 9.8 10.9
24 .................. 1.5 L.5 &.6 4.6 56 6.7 7.7 8.7 9.8 10.8

25 .................. 1.5 2.5 3.5 4.6 5.6 6.6 7.7 8.7 9.7 10.8
26 .................. 1.4 L.4 3.5 4.5 5.5 6.6 7.6 8.6 9.7 10.7
27 .................. 1.4 2.4 3.4 4. 5.5 6.5 7.6 8.6 9.6 10.7
28 ................... 1.3 2.3 3.4 4.4 54 65 7.5 8.5 9.6 10.6
29 .................. 1.3 2.3 3.3 4.4 5.4 6.4 7.5 8.5 9.5 10.6

30 .................. 1.2 2.3 3.3 4.3 5.3 6.4 7.4 8.4 9.5 10.5
31 .................. 1.2 2.2 3.2 4.3 5.3 6.3 7.4 8.4 9.4 10.4
32 ................. 1.1 2.2 32 4.2 5.3 6.3 7.3 L.3 9.4 10.4
33 .................. 1.1 1 3.2 4.2 5.2 6.2 7.3 8.3 9.3 10.3
34 .................. 1.1 L 3.1 4.1 5.2 6.2 7.2 8.2 9.3 10.3

35 .................. 1.0 2.0 3.1 4.1 5.1 6.1 7.2 8.2 9.2 10.2
36 .................. 1.0 z.0 3.0 4.0 5.1 6.1 7.1 &1 9.2 10.2
37 ................... .9 2.0 3.0 4.0 5.0 &l0 7.1 L.1 9.1 10.1
38 ................... .9 1.9 L.9 4.0 5.0 6.0 7.0 8.0 9.1 10.1
39 ................... 9 1.9 2.9 3.9 4.9 &0 7.0 8.0 9.0 10.0

40 ................... .8 1.8 2.9 3.9 4.9 5.9 6.9 7.9 9.0 10.0
41 ................... .8 1.8 2.8 3.8 4.8 5.9 6.9 7.9 8.9 9.9
42 ................... .7 1.7 2.8 &.8 4.8 5.8 6.6 7.8 8.9 9.9
43 ................... .7 1.7 2.7 3.7 4.7 5.8 &.8 7.8 8.8 9.8
44 .................... 7 1.7 2.7 3.7 4.7 5.7 6.7 7.7 8.8 9.8

45 .................. . .6 1.6 2.6 3.6 4.7 5.7 6.7 7.7 6.7 9.7
46 ................... .6 1.6 L.6 3.6 4.6 5.6 6.6 7.7 8.7 9.7
47 ................... .5 1.5 2 3.6 4.6 5.6 6.6 7.6 L.6 9.6
48 ................... .5 1.5 2.5 3.5 4.5 5.5 6.5 7.6 L.6 9.6
49 .................... 5 1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5 9.5

50 .................... .4 1.4 2.4 3.4 4.4 S.5 6.5 7.5 8.5 9.5
51 ................... .4 1.4 2.4 3.4 4.4 .4 6.4 7.4 L.4 9.4
52 .................... .3 1.3 2.3 3.4 4.4 5.4 6.4 7.4 M4 9.4
53 ................... .3 1.3 2.3 3.3 4.3 5.3 6.3 7.3 6.3 9.3
54 .................... .2 1.3 2.3 3.3 4.3 5.3 6.3 7.3 8.3 9.3

55 ................... .2 1.2 2.2 3.2 4.2 5.2 6.2 7.2 6.2 9.2
56 .................... z 1.2 2.2 3.2 4.2 5.2 6.2 7.2 L.2 9.2
57 .................... 1 1.1 3.1 3.1 4.1 5.1 6.1 7.1 6.1 9.1
s .................... 1 1.1 2.1 3.1 4.1 5.1 6.1 7.1 8.1 9.1
59 ................... .0 1.0 2 0 3.0 4.0 5.0 6.0 7.0 &.0 9.0

6o ................... . .0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 6.0 9.0
61 ........................ 1.0 2.0 3.0 4.0 &50 6.0 7.0 6.0 9.0
62.................... I ...... 9 1.9 2.9 &.9 4.9 5.9 6.9 7.9 L.9
63 .................... ... .9 1.9 2.9 3.9 4.9 5.9 6.9 7.9 8.9
64 ..................... .... .81 1.8 2.8 3.8 4.8 5.8 6.8 7.8 L8

- Ads-
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TAWAI 1,--eucth of Obsored Degrees A. P. L to Degres A. P. L
at 60' ].-Continued.

Obmmi do.m. A. P. L

Ol .tsAlu 0 2 3 1 4'1 5 1 6 7 7
CwmqPadkftdgm A. P. L at W- 1P.

65 ................... ........ 0.8 a.a 3. 4.8 5.8 6. 7.1 a.s
66 .......................... . 3.7 4.7 .7 6.7 7.

67 ........................... .7 17 1.7 3 L .7 4.7 5.7 6.7 7.7 La7

. .................. 7 17 2.7 3.6 4.6 S.6 6.6 7.6 L86
. 1................... 6 6 2. 3i6 4.6 5.6 6.6 7.6 8.6

70 .......................... .6 1.6 2.6 &36 4.6 5.5 6.5 7.5 8.5
71 ................... . .. .. .5 1.5 2.5 3.5 4.5 5.s 6.5 7.5 8.5
72 ........................ .5 1.5 2.s 3,s 4.5 5.4 L.4 7.4 8.4
73 .......................... .. 5 1.4 .4 3.4 4.4 5.4 6.4 7.4 8.4
74 ................... ....... .4 1.4 2.4 34 4.4 S.4 6.3 7.3 L.3

75 ........................... .4 1.4 2.4 3&3 4.3 5.3 6.3 7.3 L.3
76 ..................... ...... .3 1.3 L.3 3,3 4.3 5.3 6.2 7.2 S.2
77. .......................... . .3 1.3 2.3 3.2 4.2 5.2 6.2 7.2 8L2
78 ................... ....... .3 1.2 2.2 &2 4.2 5.2 6.2 7.1 8.1
79 ................... ....... .2 1.2 2.2 3.2 4.1 5.1 6.1 7.1 8.1

80 ........................ .2 1.1 L.1 3.1 4.1 5.1 6.1 7.1 4 8.0
at ................... ........ 1.1 . 3.1 4.1 5.1 6.0 7.0 8.0
3 ......................... 1.1 L.1 3.0 4.0 5.0 6.0 7.0 8.0
........................... 0 1. 2.0 3.0 4.0 5.0 5.9 6.9 7.9

84 .................................. 1.0 L.0 2.9 3.9 4.9 5.9 6.9 7.9

85 ....................... ........ .9 1.9 2.9 3.9 4.9 5.9 6.8 7.8
86 ........................ ....... .9 1.9 2.9 3.8 4.8 5.8 6.8 7.8
87 ................... ....... ...... .9 1.8 2.8 3.8 4.8 5.8 6.7 7.7
s ........................ ........ .8 1.8 2.8 a8 4.7 5.7 6.7 7.7

89 ....................... ........ .8 1.8 2.7 3.7 4.7 5.7 6.6 7.6

90 ....................... ........ .7 1.7 2.7 3.7 4.6 5.6 6.6 7.6
91 ................... ................ .7 1.7 2.6 3.6 4.6 5.6 6.5 7.5
92 ....................... ........ .6 1.6 .6 3,6 4.6 5.S 6.5 7.5
93 ....................... ........ .6 1.6 2.6 3.5 4.5 5.5 6.4 7.4
94 ................... ........ ........ 6 1.s 2.5 3.5 4.S 5.4 6.4 7.4

95 ........................... ....... .5 1.5 2.5 3.4 4.4 5.4 6.4 7.3
96 ............................... .5 1.4 2.4 3.4 4.4 5.3 6.3 7.3
97 ................... ................ .4 1.4 2.4 3.4 4.3 5.3 6C3 7.2
98 ............................... .4 1.4 2.3 3.3 4.3 S.?. 6.2 7.2
99 ............................... .3 1.3 2.3 3.3 4.2 5.2 6.2 7.1

100 ................................... .3 1.3 2.3 3.2 4.2 S.2 6.1 7.1
101 ................... ................ .3 1.2 .2 3.2 4.2 5.1 6.1 7.1
102 ................................... .2 1.2 2.2 3.1 4.1 5.1 6.0 7.0
103 ................... ................ .2 1.2 2.1 3.1 4.1 5.0 6.0 7.0
104 ................................... 1.1 2..1 3.1 4.0 5.0 5.9 6.9

10s ................... 1.1 2.0 3.0 4.0 4.9 5.9 6.9
106 ................... 1.0 3.0 3.9 4.9 .9 6.8
107 .......... 0 1.0 2.0 2.9 3.9 4.8 5.8 6.8108 .......... 1.0 1.9 2..9 3.8 4.8 5.8 6.7 .109 ......................................... .. 9 1.9 2.8 3.8 4.8 5.7 6.7

110 .......................................... .9 1.8 2.8 3.8 4.7 5.7 6.6
111 ............................................ 8 1.8 2.7 3L 7 4.7 5.6 6.6
112 .......................... ................ .8 1.7 2.7 3.7 4.6 5.6 6.5
113 ......................................... .. 7 1.7 2.7 3.6 4.6 S.5 6.5
114 ....................................... .... 7 1.7 2.6 3.6 4.5 5.5 6.4
11 .......................................... . 7 1.6 2.6 3.5 4.5 S.4 6.4

115 ........................... I................ . 1.6 2.5 3.5 4.4 5.4 6.4
117 ............................. ........ .6 1.5 2.35 3.4 4.4 5.4 6.3
118 ..................................... .6 1.5 2.4 3.4 4.3 S.3 6.3
119 ................................... ........ 1.4 2.4 3.4 4.3 5.3 6.2

120 ......................................... . 4 1.4 2.4 3.3 4.3 5.2 6.2
121 .................................. ........ .4 1.4 2.3 3.3 4.2 S.2 6.1
11 ........................................... 4 1.3 2.3 3.2 4.2 5.1 6.1
12 .................................. ........ . 1.3 2.2 3.2 4.1 5.1 6.0
124 .................................. ........ .3 1. 2.2 3.1 4.1 5.0 6.0

13 ................................... ... 3 1.2 2.1 3.1 4.0 5.0 5.9
2 ......................... .................. 2 1. 2.1 3. 4.0 4.9 5.9

127 ................... ..................... . 2 1.1 2.1 3.0 4.0 4.9 5.9
128 ............................. . 1.1 20 3.0 3.9 4.9 5.8

. ............................ 1 1.0 2.0 2.9 3.9 4.0 5.8



Natsonal Standard Petroleum Oil Tables. 9

TABLN 1.-Reduction of Observed Dogma A. P. L to Dogma A. P. L
at 600 1).-Co tinued.

Obsrved depws A. P. L

Obsred"0 1 1 1 5n 61 1 8 9
Celsueoding depete A. P. L at 60* 1.

130 ...................... ...... 0.0 1. 1.9 2.9 3&8 4.8 5.7
131 ................... I........ ........ ........ ........ '9 1.9 2.8 3.8 4.7 5.7
132 ..................................... ........... .. .9 1.8 2.8 &.7 4.7 5.6
133 .................................. 9 1.8 2.8 3.7 4.6 5.6
13....................I............................ .. 8 1.8 2.7 3.7 4.6 5.5

135 .8 1.7 2.7 3.6 4.6 5.5
"136 ..............'....... • ...... .7 1.7 L.6 3.6 4.5 5.5
137 ..... ............. I ... i. ....... i.. . .. .7 1.6 2.6 3.5 4.5 5.4
138 ................... . 7 1.6 2.5 &3. 4.4 5.4
139 .............................. 6 1.6 2.5 3.5 4.4 5.3

140 .................................................. .6 1.5 2.5 3.4 4.4 5.3
141 ............................... ................. .5 1.5 2.4 3.4 4.3 5.2
142 ................................... ....... ......... 5 1.4 2.4 3.3 4.3 5.2
143 ................... . .. . 1.4 2.3 3.3 4.2 5.2
144 ................... - ................... ....... .4 1.3 2.3 3.2 4.2 5.1

S.... .... 1 ........ . .. .
145 ................... ....... ................ ........ . 4 1.3 2.3 3.2 4.1 5.1
147 ............... .. .............................. .... 3 1.3 2.2 3.2 4.1 5.0

14 .. ....................... ........ . 3 1.2 2.2 3.1 4.1 5.0
148 .................................. ........ ........ .2 1.2 2.1 3.1 4.0 4.9
149 ................... ........ . ............ . . .2 1.1 2.1 3.0 4.0 4.9

150.......................................... ....... . .2 1.1 2.1 3.0 3.9 4.9
151 .................................................. 1 1.1 2.0 3.0 3.9 4.8•2.. .... .... .. .... . . . .. .. .. .. .. I ... .. 1 • .0 2.0 2.9 3.8 4.8
153 .................................................. .0 1.0 1.9 2.9 3.8 4.7
k54 ................... ........ ........ ......................... .9 1.9 2.8 3.7 4.7

155 ................... ........ ........ ................. 9 1.8 2.8 3.7 4.6
157 .............. I .............................. ..... 9 1.8 2.7 3.7 4.6
158 ................... ......... ........ .... . .8 1.7 2.7 3&6 45
159 ... 7...... ........ ........ ........ ........ ....... . 8 1.7 2.6 3.6 4.5

160 ......... ..... ........... ...... ......................... . 7 1.6 2.6 3.5 C S

160 ....................... ....................- .7 1.6 2.5 3.5 4.4
161.......... ..... ........ 1................................ . 6 1.6 2.5 3.4 4.3
16 .................. ................ ........ ............... .6 1.5 2.5 3.4 4.3

164 . . . . . . . . . . -- - --.. .. .. . . .. . . . .. . . . . ..... .5 1.5 2.4 3.3 4.3164 ... ... ................................................. 5 1.4 2.4 3.3 4.2

16 . . .5 1.4 2.4 3.3 4.2
168 ......................... ... ....... . ........ . 1.4 2.3 3.3 4.1
167................. ...... ........ ...... .4 2.3 3.2 4.1168 . ............ ........ .. .......... . . ........ ..... ... I .4 1.3 2.3 3.2 4.1

168" .. . . . . . . .. 3 1.3 2.2 3.1 4.1

170 ................. ........ i....... ........ 1.2 2.2 1 4.0
172 ................................ ..... ... . .3 1.2 2.1 3.0 3.9

:1 1.1 2 .0i 2.0 3.9172 .................. .. . 1. 2.0 2.9 3.8
173 ........................................ I ..... . , 1 1. 1 2.9 3.8

178 ...................................... ........ ........ 1 1. 9 2.0 8 9 3.7

19............... ............. ........ ............ . 0.. 1.8 2.7 3.7
17 . .......... ........
1781...................................... .... ....... . . 1.9 L.9 3.6
18 ...................................... ..................... 1.9 2.6 3.7
178 .............. ........ .............. -....... .. 1.9 2.8 3.7

1794................... ........ ....... ... ............... . 9... . 2. 5 3.4
18 ........................ ........ ........ ............. . 9.8 1.8 2.7 3.4
186 ................... ................ ........ ............... ....... . .8 1.5 2.7 3.6
187 ........................................................ 6 ... 1.7 2.4 3.5
183 .................. ........ ............. ........ ................ .5 1. 2.6 3.3

t849........................... ........ ........ ............ ........ .7 1.4 2.3 3.2

19............................ ........ ........ ........ ........ 46 1.4 2.3 3.4
1961................. ........ ........ ........ ........ .... *i...... 4: 1.3 2.2 3.4

189 ............... : . .................. 76 1.3 2.2 3.1

"1 ......................................................... 7. 1.4 2.2 3.1
10 . ..................... . . .. . . .. . . .4 1 1.4 ) 2.3 3.2
191 ............. ... . . .. .... ........ .4 1.3 L.2 L 2,

194.................................................. ... ..... 3 1.2 2.1 0

195 ................ ........................................ .2 1.2 2.1 3.0
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TAMS 1.--Rsductlma of Observed Degee. A. P. L to Degmes A. P. L
at 60* 1.-Continued.

Obterved degree A. P. L

Obeecydi~eam~ 
17 19 -m Is to 10 11 12 13 14 13 16 18

Caempodig dgroes A. P. L at 60" F.

6 .... .... 13.1 14.1 13.2 16.2 17.3 18.3 19.4 20.4 21.5 22.5
I .............. 13.0 14.1 15.1 16.2 17.2 18.3 19.3 20.4 21.4 22.5
2 ................... 13.0 14.0 15.1 16.1 17.2 18.2 19.3 20.3 21.4 22.4
3 .................... 12.9 14.0 13.0 16.1 17.1 18.2 19.2 20.2 21.3 22.3
4 .................... 12.9 13.9 15.0 16.0 17.1 18.1 19.1 20.2 21.2 22.3

5 .................. 12.8 13.9 14.9 16.#) 17.0 18.0 19.1 20.1 21.2 22.2
* .................... 12.8 13.8 14.9 15.9 16.9 18.0 19.0 20.1 21.1 22.2
' .................... 12.7 1&8 14.6 15.9 16.9 17.9 19.0 20.0 21.1 22.1
8 12.7 13.7 14.8 15.8 16.8 17.9 16.9 20.0 21.0 22.1
9 12.6 13.7 14.7 15.8 16.8 17.8 18.9 19.9 20.9 22.0

10 ................... 12.6 13.6 14.6 15.7 16.7 17.8 18.8 19.8 20.9 21.9
11 ................... 12.5 13.6 14.6 15.6 16.7 17.7 18.8 19.8 20.8 21.9
12 ................... 12.5 13.3 14.5 15.6 16.6 17.6 18.7 19.7 20.8 21.8
13 ................... 12.4 13.4 14.5 15.5 16.6 17.6 18.6 19.7 20.7 21.7
14 ................... 12.4 13.4 14.4 15.5 16.5 17.5 18.6 19.6 20.6 21.7

15 ................ .. 12.3 13.3 14.4 15.4 16.5 17.5 18.5 19.6 20.6 21.6
16 ................... 12.2 13 3 14.3 15.4 16.4 17.4 18.5 19.5 20.5 21.6
17 .................. 12.2 13.2 14.3 15.3 16.4 17.4 18.4 19.5 20.5 21.5
18 ................... 12.1 13.2 14.2 15.2 16.3 17.3 18.4 19.4 20.4 21.5
19 ................... 12.1 13.1 14.2 15.2 16.2 17.3 18.3 19.3 20.4 21.4

20 ................. 12.0 13.1 14.1 15.1 16.2 17.2 18.2 19.3 20.3 21.3
21 ................... 12.0 13.0 14.0 15.1 16.1 17.1 18.2 19.2 20.2 21.3
22 ................... 11.9 13.0 14.0 15.0 16.1 17.1 18.1 19.1 20.2 21.2
23 .................. 11.9 12.9 13.9 15.0 16.0 17.0 18.1 19.1 20.1 21.2
24 .................... 11.8 12.9 13.9 14.9 16.0 17.0 18.0 19.0 20.1 21.1

25 ................... 11.8 12.8 13.8 14.9 15.9 16.9 18.0 19.0 20.0 21.0
26 .................... 11.7 12.8 13.8 14.8 15.8 16.9 17.9 18.9 19.9 21.0
27 ................... 11.7 12.7 13.7 14.8 15.8 16.8 17.8 18.9 19.9 20.9
28 .................... 11.6 12.6 13.7 14.7 15.7 16.7 17.8 18.8 19.8 20.8
29 .................... 11.6 12.6 13.6 14.6 15.7 16.7 17.7 18.7 19.8 20.8

30 .... 1............. 51.5 12.5 13.6 14.6 15.6 16.6 17.7 18.7 19.7 20.7
31 .................. 11.5 12.5 13.5 14.5 15.6 16.6 17.6 18.6 19.7 20.7
32 .................... 11.4 12.4 13.4 14.5 15.5 16.5 17.6 18.6 19.6 20.6
33 .................... 11.4 12.4 13.4 14.4 15.5 16.5 17.5 18.5 19.5 I 20.6
34 .................... 11.3 12.3 13.3 14.4 15.4 16.4 17.4 18.4 19.5 20.5

35 .................... 11.3 12.3 13.3 14.3 15.3 16.4 17.4 18.4 19.4 20.4
36 ................... 11.2 12.2 13.2 14.3 15.3 16.3 17.3 18.3 19.4 V0.4
37 ................... 11.2 12.2 13.2 14.2 15.2 16.3 17.3 18.3 19.3 20.3
38 .................... 11.1 12.1 13.1 14.2 15.2 16.2 17.2 18.2 19.2 20.3
39 .................... 11.1 12.1 13.1 14.1 15.1 16.1 17.2 18.2 19.2 20.2

40 .................. 11.0 12.0 1&0 14.0 15.1 16.1 17.1 18.1 19.1 20.1
41 .................... 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.1 19.1 20.1
42 ............. 1...... 0 1.9 11.9 12.9 13.9 15.0 16.0 17.0 18.0 19.0 20.0
43 ................... 10.8 11.9 12.9 13.9 14.9 15.9 16.9 17.9 18.9 20.0
44 ... 10.8 11.8 12.8 13.8 14.9 15.9 16.9 17.9 18.9 19.9

45 ................... 10.7 11.8 12.8 13.8 14.8 15.8 16.8 17.8 18.8 19.9
46 .................. 10.7 11.7 12.7 13.7 14.8 15.8 16.8 17.8 18.8 19.8
47 ................ 10.6 11.7 12.7 13.7 14.7 15.7 16.7 17.7 18.7 19.7
48 ........... 10.6 11.6 12.6 13.6 14.6 15.6 16.7 17.7 18.7 19.7
49 .................... 10.6 11.6 12.6 13.6 14.6 15.6 16.6 17.6 18.6 19.6

s0 .................. 10.5 11.5 12.5 13.5 14.5 15.5 16.5 17.5 18.5 19.6
51 .................. 10.5 11.5 12.5 13.5 14.5 15.5 16.5 17.5 18.5 19.5
S2 ................. 10.4 11.4 12.4 13.4 14.4 15.4 16.4 17.4 18.4 19.4
53 ................... 10.4 11.4 12.4 13.4 14.4 15.4 16.4 17.4 18.4 19.4
54 ................... 10.3 11.3 12.3 13.3 14.3 15.3 16.3 17.3 18.3 19.3

55 .................. 10.3 11.3 12.3 13.3 14.3 15.3 16.3 17.3 18.3 19.3
56 ................... 10.2 11.2 12.2 13.2 14.2 15.2 16.2 17.2 18.2 19.2
57 .................. 10.1 11.1 12.1 13.1 14.1 1S.1 16.2 17.2 18.2 19.2
so................ 10.1 11.1 12.1 13.1 14.1 15.1 16.1 17.1 181 19.1
59 ............ ..... 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0

6 .................. 9.9 10. 9 11.0 12.9 130 14.0 15. .16.0 17. 0 19.0
61 .................... 9.9 0.9 11.0 13.0 14.0 1. 16.9 16.9 1. 19
62 .................... 9.9 10.9 11.9 12.9 13.9 14.9 15.9 16.9 17.9 1.9
G .................... 9.9 10.8 I1.8 12.8 13.8 14.8 15.8 16.8 17.8 1.

.................... 9.8 10.8 11.8 12.8 1$.8 14.8 15.8 16.8 17. 18.8

' " +' , ,-'-",dlb~mm ,,m AWLlb i l I I I. ....



NOaiW1 Standard Petroleum Oil Tables. 1
TABLE 1.-Reduction of Observed Degrees A. P. 1. to Degrees A. P. 1.

at 600 P.:-Continued.

Observed dpegree A. P. L

ObnYdtDf 0 11 j 2 -T 13 14 1 s 16 1 17 18i 19

Corrspondidng degrees A. P. 1. at 60* F.

is.......... 9.8 10.7 11.7 12.7 13.7 14.7 15.7 16.7 17.7 I8.7
866......... 9.7 10.7 11.7 12.7 13.7 14.7 15.7 16.7 17.7 18.7
67........ .......... 9.7 10.6 11.6 12.6 13.6 14.6 15.6 16.6 17.6 18.6
68 .................. 9.6 10.6 11.6 12.6 13.6 14.6 15.6 16.6 17.6 18.5
69........ .......... 9.6 10.6 11.5 12.5 13.5 14.5 15.5 16.5 17.5 18.5

70 .................. 9.5 10.5 11.5 12.5 13.5 14.5 15.5 16.4 17.4 18.4
71. ................. 9.5 10.5 11.4 12.4 13.4 14.4 15.4 16.4 17.4 18.4
72........ .......... 9.4 10.4 11.4 12.4 13.4 14.4 15.4 16.3 17.3 18.3
M3........ ......... 9.4 10.4 11.3 12.3 13.3 14.3 15.3 16.3 17.3 18.3
74 .................. 9.3 10.3 11.3 12.3 13.3 14.3 15.2 16.2 17.2 18.2

75................. .9.3 10.2 11.2 12.. 13.2 14.2 15.2 16.2 17.2 18.2
76 .................. 9.2 10.2 11.2 12.2 13.2 14.2 15.1 16.1 17.1 18.1
77 .................. 9.Z 10.1 21.1 12.1 13.1 14.1 15.1 16.1 17.1 18.0
78............ ...... 9.1 10.1 11.1 12.1 13.1 14.0 15.0 16.0 17.0 18.0
79 .................. 9.1 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 17.9

80.... 9.0 10.0 11.0 12.0 13.0 13.9 14.9 15.9 16.9 17.9
at.... 9.0 9.9 10.9 11.9 12.9 13.9 14.9 15.8 16.8 17.8
8z.. ý....... ........ 8.9 9.2 10.9 11.9 12.9 13.8 14.8 15.8 16.3 17.8
83............ ...... 18.9 9.8 10.8 11.8 12. 13.8 14.8 15.7 16.7 17.7
84........... ....... 8.8 9.8 10.8 11.8 12.8 13.7 14.7 15.7 16.7 17.7

W.......... 8.8 9.8 10.7 11.7 12.7 13.7 14.7 15.6 166 17.6
86... .... 8.7 9.7 10.7 11.7 12.6 13.6 14.6 15.6 16.6 17.6

87 .......-- 1 8.7 9.7 10.6 11.6 12.6 13.6 14.6 15.5 16.5 17.5
......... 8.6 9.6 10.6 11.6 12.5 13.5 14.5 15.5 16.5 17.4

8..I 8.6 9.6 10. 11.5 12.5 13.5 14.5 15.4 16.4 17.4

90........... 8.5 9.5 ID. 5 11.5 12.4 13.4 14.4 15.4 16.4 17.3
91 .......... 8.5 9.5 10.4 11.4 12.4 13.4 14.4 15.3 16.3 17.3
92 .......... 8.4 9.4 10.4 11.4 12.3 13.3 14.3 15.3 16.3 17.2
93 .......... 8.4 9.4 10.3 11.3 12.3 13.3 14.3 15.2 16.2 17.2
94.................I 8.3 9.3 10.3 11.3 12.2 13.2 14.2 15.2 16.2 17.1

95 ........... 8.3 9.3 10.2 11.2 12.2 13.2 14.2 15.1 16.1 17.1
96.......... 8.2 9.2 10.2 11.2 12.1 13.1 14.1 15.1 16.0 17.0
97 ......... 8.2 9.2 10.1 11.1 12.1 13.1 14.0 15.0 16.0 17.0
98.......... 8.1 9.1 10.1 11.1 12.0 13.0 14.0 15.0 15.9 16.9
99 .......... 8.1 9.1 10.0 11.0 12.0 13.0 13.9 14.9 15.9 16.8

100 ...... -........... 8.1 9.0 10.0 11.0 11.9 12.9 13.9 14.9 15.81 16.*8
101.................. 8.0 9.0 9.9 10.9 11.9 12.9 13.8 14.8 15.8 16.7

10..........8. .9 99 10.9 11.8 12.8 138 14.8 15.7 16.7
1023..........7.90 88..9 9.39 10.8 11.8 12.8 13.7 14.7 15.7 16.6
104................... 7.9 8.8a 9.8 10.8 11.7 12.7 137 14.7 15.6 16.6

105....... ý......... 7.8 8.8,1 9.8 10.7 11.7 12.7 13.6 14.6 15.6 165
106................... 7.8 8.8 9.7 10.7 11.7 12.6 13.6 14.6 15.5 16.5
107 .................. 17.7 8.7 9.7 10.6 11.6 12.6 13.5 14.5 15.5 16.4
108 .................. 7.7 8.7 9.6 10.6 11.6 12.5 13.5 14.5 15.4 16.4
109.. ................ 7.6 8.6 9.6 10.5 11.5 12.5 13.4 14.4 15.4 16.3

110.......... ........ 7.6 8.6 9.5 10.5 11.5 12.4 13.4 14.4 15.3 163
III1.................. 7.6 8.5 9.5 10.4 11.4 124 13.3 14.3 15.3 16.2
112........ .......... 7.5 8.5 9.4 10.4 11.4 12.3 13.3 14.2 15.2 16.2
113 .................. 7.5 8.4 9.4 10.3 11.3 12.3 13.2 14.2 15.1 16.1
114 ... ... ........... 7.4 8.4 9.3 10.3 11.3 12.2 13.2 14.1 15.1 16.1

115 .................. 7.4 8.3 9.3 10.2 11.2 12.2 13.1 14.1 15.0 16.0
116.............. .... 7.3 8.3 9.2 10.2 11.2 12. 13.1 14.0 15.0 16.0
117 ... .............. 7.3 3.2 9.2 10.1 11.1 12.1 13.0 14.0 14.9 15.9

18........7.2 8.2 9.1 10.1 11.1 12.0 13.0 13.9 14.9 15.9
119 .................. 7.2 8.1 9.1 10.1 11.0 12.0 12.9 13.9 14.8 15.8

120 .................. 7.1 8.1 9.0 10.0 11.0 11.9 12.9 13.8 14.8 15.8
121 .................. 7.1 8.0 9.0 10.0 10.9 11.9 12.8 13.8 14.7 15.7
122 .................. 7.0 8.0 8.9 9.9 10.9 11.8 128 13.7 14.7 15.6
123 ................. - 7.0 7.9 8.9 9.9 10.8 11.8 12.7 13.7 14.6 15.6
124 .................. 6.9 7.9 8. 9 9.8 10.8 11.7 12.7 136 14.6 15.5

125 .................. 6.9 7.8 8.84 9.8 10.7 11.7 12.6 136 14.5 15.5
126..... ............. 6.9 7.8 8.8 9.7 10.7 11.6 12.6 1M5 14.5 15.4
127 .................. 6.8 7.8 8. 7 9.7 10.6 11.6 12.5 135 14.4 15.4

62 ......... .8 7.7 &.7 9.6 10.6 11.5 12.5 13.4 14.4 15.3
................... 6.7 7.7 8.6 9.6 10. 12.5 1M4 1&.4 14.3 15.3



12 Circular of the Bureau of Standards.

TABLE 1.-Reduction of Observed Degrees A. P. I. to Degrees A. P. I.
at 600 F.-Continued.

Obmrnd degree A. P. LOtmtm tfae . 10 11 I 12 1 13 1 14 1 15 16 1 17 1 18 ) 19

Carrespondig dqgmesA. P. I. at 60 F.

130 .................. 6.7 7.6 8.6 9.5 10.5 11.4 12.4 13.3 14.3 15.2
131 ................... 6.6 7.6 8.5 9.5 10.4 11.4 12.3 13.3 14.2 15.2
133 ................... 6.6 7.5 8.5 9.4 10.4 11.3 12.3 13.2 14.2 15.1
133 .................. 6.5 7.5 8.4 9.4 10.3 11.3 12.2 13.2 14.1 15.1
134 ................... 6.5 7.4 8.4 9.3 10.3 11.2 12.2 13.1 14.1 15.0

135 ................... 6.4 7.4 8.3 9.3 10.2 11.2 12.1 13.1 14.0 15.0
136 .................. 6.4 7.4 8.3 9.3 10.2 11.1 12.1 13.0 14.0 14.9
137 ................... 6.4 7.3 6.2 9.2 10.1 IL1 12.0 13.0 13.9 14.9
138 ................... 6.3 7.3 8.2 9.2 10.1 11.0 12.0 12.9 13.9 14.8
139 ................... 6.3 7.2 8.2 9.1 10.1 I1.0 11.9 12.9 13.8 14.8

140 ................... 6.2 7.2 8.1 9.1 10.0 10.9 11.9 12.8 13.8 14.7
141 .................. 6.2 7.1 8.1 9.0 10.0 10.9 11.8 12.8 13.7 14.7
142 .................. 6.1 7.1 8.0 9.0 9.9 10.8 11.8 12.7 13.7 14.6
143 .................. 6.1 7.0 8.0 8.9 9.9 10.8 11.8 12.7 13.6 14.6
144 .................. 6.0 7.0 7.9 8.9 9.8 10.7 11.7 12.6 13.6 14.5

145 .................. 6.0 6.9 7.9 8.8 9.8 10.7 11.7 12.6 13.5 14.5
146 .................. 6.0 6.9 7.8 8.8 9.7 10.6 11.6 12.5 13.5 14.4
147 ................... 5.9 6.9 7.8 8.7 9.7 10.6 11.6 12.5 13.4 14.4
148 ................... 5.9 6.8 7.7 8.7 9.6 10.6 11.5 12.4 13.4 14.3
149 ................... 5.8 6.8 7.7 8.7 9.6 10.5 11.5 12.4 13.3 14.3

150 ................... 5.8 6.7 7.7 8.6 9.5 10.5 11.4 12.3 13.3 14.2
151 ................... 5.7 6.7 7.6 8.6 9.5 10.4 11.4 12.3 13.2 14.2
152 ................... 5.7 6.6 7.6 8.5 9.4 10.4 11.3 12.2 13.2 14.1
153 ................... 5.6 6. 6 7.5 8. 5 9.4 10.3 11.3 12.2 13.1 14.1
154 ................... 5.6 6.5 7.5 8.4 9.4 10.3 11.2 12.1 13.1 14.0

155 ................... 5.6 6.5 7.4 8.4 9.3 10.2 11.2 12.1 13.0 14.0
156 ................... 5.5 6.4 7.4 8.3 9.3 10.2 11.1 12.0 13.0 13.9
157 ................... 5.5 6.4 7.3 8.3 9.2 10.1 11.1 12.0 12.9 13.8
158 ................... 5.4 6.4 7.3 8.2 9.2 10.1 11.0 11.9 12.9 13.8
159 ................ . 5.4 6.3 7.3 8.2 9.1 10.0 11.0 11.9 12.8 13.7

160 ................... 5.3 6.3 7.2 8.1 9.1 10.0 10.9 11.8 12.8 13.7
161 ................... 5.3 6.2 7.2 8.1 9.0 10.0 10.9 11.8 12.7 13.6
162 ................... 5.3 6.2 7.1 8.1 9.0 9.9 10.8 11.7 12.7 13.6
163 ................... 5.2 6.2 7.1 8.0 8.9 9.9 10.8 11.7 12.6 13.5
164 ................... 5.2 6.1 7.0 8.0 8.9 9.8 10.7 11.7 12.6 13.5

165 ................... 5.1 6.1 7.0 7.9 8.8 9.8 10.7 11.6 12.5 13.4
166 ................... 5.1 6.0 6.9 7.9 8.8 9.7 10.6 11.6 12.5 13.4
167 ................... 5.0 6.0 6.9 7.8 8.7 9.7 10.6 11.5 12.4 13.3
168 ................... 5.0 5.9 6.9 7.8 8.7 9.6 10.6 11.5 12.4 13.3
169 ................... 5.0 5.9 6.8 7.8 8.7 9.6 10.5 11.4 12.3 13.3

170 ................... 4.9 5.9 6.8 7.7 8.6 9.5 10.5 11.4 12.3 13.2
171 ................... 4.9 5.8 6.7 7.7 8.6 9.5 10.4 11.3 12.2 1M.2
172 ................... 4.9 5.8 6.7 7.6 8.5 9.5 10.4 il.3 12.2 13.1
173 ............... 4.8 5.7 6.7 7.6 8.5 9.4 10.3 11.2 12.1 13.1
174 ................... 4.8 &.7 & 6 7.6 L5 9.4 10.3 11.2 12.1 1&0

175 ................... 4.7 5.6 6.6 7.5 8.4 9.3 10.2 11.2 12.1 13.0
176 ................... 4.7 5.6 6.5 7.5 8.4 9.3 10.2 11.1 12.0 12.9
177 ................... 4.7 5.6 6.5 7.4 8.3 9.2 10.1 11.1 12.0 12.9
178 ................... 4.6 5.5 6.4 7.4 8.3 9.2 10.1 11.0 11.9 12.8
179 ................... 4.6 5.5 6.4 7.3 8.2 9.2 10.1 11.0 11.9 12.8

180 .................. 4.5 5.4 6.4 7.3 8.2 9.1 10.0 10.9 11.8 12.7
181 ................... 4.5 5.4 6.3 7.3 8.2 9.1 10.0 10.9 11.8 12.7
182 ................... 4.4 5.4 6.3 7.2 8.1 9.0 9.9 10.8 11.7 12.6
183 ................. 4.4 5.3 6.2 7.2 8.1 9.0 9.9 10.8 11.7 12.6
184 .................. 4.3 5.3 6.2 7.1 8.0 8.9 9.8 10.7 11.6 12.5

185 ................... 4.3 5.2 6.1 7.1 8.0 8.9 9.8 10.7 11.6 12.5
186 ................. . 4.3 5.2 6.1 7.0 7.9 8.8 9.8 10.6 11.6 I1.5
187 ................. 4.2 5.1 6.1 7.0 7.9 8.8 9.7 10.6 11.5 12.4
188 .................. 4.2 5.1 6.0 6.9 7.8 8.7 9.7 10.6 11.5 12.4
189 ................. . 4.1 5.0 6.0 6.9 7.8 8.7 9.6 10.5 11.4 12.3

190 .................. 4.1 5.0 5.9 6.9 7.8 8.7 9.6 10.5 11.4 12.3
191 ................... 4.1 5.0 5.9 6.8 7.7 8.6 9.5 10.4 11.3 12.2
192 ................... 4.0 4.9 5.8 6.8 7.7 8.6 9.5 10.4 11.3 12.2
193 ................... 4.0 4.9 5.8 6.7 7.6 8.5 9.4 10.3 11.2 12.1
194 ................... 3.9 4.9 5.8 6.7 7.6 8.5 9.4 10.3 11.2 12.1

195 ................... 3.9 4.8 s.7 6.6 7.5 8.4 9.3 10.2 11.1 12.0

• . .. . -,g • ,', - lu -- ,, ..... ------..
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TABLR I.-Reduction of Observed Degrees A. P. I. to Degrees A. P. L
at 60* V.-Continued.

Observed degref A. P. I.

oI,,. 20 2, I I2 2

Conv@Madlng depse" A. P. L at 60 OF.

0 ................... 23.6 24.6 25.7 26.8 27.8 28.9 80.0 31.0 32.1 33.2
1 ................. 23.5 24.6 25.6 26.7 27.8 28.8 29.9 31.0 32.0 33.1
2 . 23.5 24.5 25.6 26.6 27.7 28.7 29.8 30.9 31.9 33.0
3 23.4 24.4 25.5 26.5 27.6 28.7 29.7 30.8 31.8 32.9
4 ................. 23.3 24.4 25.4 26.5 27.5 28.6 29.6 30.7 31.8 32.8

5.................... 23.3 24.3 25.4 26.4 27.5 28.5 29.6 30.6 31.7 32.8
6 ................. 23.2 24.2 25.3 26.3 27.4 28.5 29.5 30.6 31.6 32.7
7 .................... 23.1 24.2 25.2 26.3 27.3 28.4 29.4 30.5 31.6 32.6
S.................... 23.1 24.1 25.2 26.2 27.3 28.3 29.4 30.4 31.5 32.6

9 ................... 23.0 24.1 25.1 26.2 27.2 28.3 Z9.3 30.4 31.4 32.5

10................ 23.0 24.0 25.0 26.1 27.1 28.2 29.2 30.3 31.3 32.4
11 .................... 22.9 Z3.9 25.0 26.0 27.1 28.1 29.2 30.2 31.3 32.3
12 .................... 22.8 23.9 24.9 26.0 27.0 28.1 29.1 30.2 31.2 32.3
13 ................. *1 22.8 23.8 24.9 25.9 26.9 28.0 29.0 30.1 31.1 32.2
14 .................... 22.7 23.7 24.8 25.8 26.9 27.9 29.0 30.0 31.1 32.1

15 .................... 22.7 23.7 24.7 25.8 26.8 27.9 28.9 30.0 31.0 32.0
16 .................... 22.6 23.6 24.7 25.7 26.7 27.8 28.8 29.9 30.9 32.0
17 .................... 22.6 23.6 24.6 25.7 26.7 27.7 28.8 29.8 30.9 31.9
is .................... 22.5 23.5 24.6 25.6 26.6 27.7 28.7 29.8 30.8 31.8
19 .................... 22.4 23.4 24.5 25.5 26.5 27.6 28.6 29.7 30.7 31.8

20 .................... 22.4 23.4 24.4 25.5 26.5 27.5 28.6 29.6 30.7 31.7
21 .................... 22.3 23.3 24.4 25.4 26.4 27.5 28.5 29.5 30.6 31.6
22 ................... 22.2 23.3 24.3 25.3 26.4 27.4 28.4 29.5 30.5 31.6
23 .................... 22.2 23.2 24.3 25.3 26.3 27.3 28.4 29.4 30.4 31.5
24 .................... 22.1 23.1 24.2 25.2 26.2 27.3 28.3 29.3 30.4 31.4

25 ................... 22.1 23.1 24.1 25.2 26.2 27.2 28.3 29.3 30.3 31.4
26 ................... 22.0 23.0 24.1 25.1 26.1 27.1 28.2 29.2 30.2 31.3
27 .................... 21.9 23.0 24.0 25.0 26.0 27.1 28.1 29.1 30.2 31.2
28 .................... 21.9 22.9 23.9 24.9 26.0 27.0 28.0 29.1 30.1 31.1
29 .................... 21.8 22.8 23.8 24.9 25.9 26.9 28.0 29.0 30.0 31.1

30 .................... 21.7 22.8 23.8 24.8 25.8 26.9 27.9 28.9 30.0 31.0
31 .................... 21.7 22.7 23.7 24.7 25.8 26.8 27.8 28.9 29.9 30.9
32 .................... 21.6 22.7 23.7 24.7 25.7 26.8 27.8 28.8 29.8 30.9
33 ................... 21.6 22.6 23.6 24.6 25.7 26.7 27.7 28.7 29.8 30.8
34 ................... 21.5 22.5 23.6 24.6 25.6 26.6 27.7 28.7 29.7 30.7

35... ................ 21.4 22.5 23.5 24.5 25.5 26.6 27.6 28.6 29.6 30.7
36 .................... 21.4 22.4 23.4 24.4 25.5 26.5 27.5 28.5 29.6 30.6
37 .................... 21.3 22.3 23.4 24.4 25.4 26.4 27.4 28.5 29.5 30.5
38 .................... 21.3 22.3 23.3 24.3 25.3 26.3 27.4 28.4 29.4 30.4
39 ................... 21.2 22.2 23.3 Z4.3 35.3 26.3 27.3 28.3 29.4 30.4

40 .................... 21.2 22.2 23.2 24.2 25.2 26.2 27.3 28.3 29.3 30.3
41 .................... 21.1 22.1 23.1 24.2 25.2 26.2 27.2 28.2 29.2 30.3
42 .................... 21.0 22.1 23.1 24.1 25.1 26.1 27.1 28.2 29.2 30.2
43 .................... 21.0 22.0 23.0 24.0 25.0 26.0 27.1 28.1 29.1 30.1
44 .................... 20.9 21.9 23.0 24.0 25.0 26.0 27.0 28.0 29.0 30.0

45 .................... 20.9 21.9 22.9 23.9 24.9 25.9 26.9 28.0 29.0 30.0
46 .................... 20.8 21.8 22.8 23.8 24.8 25.9 26.9 27.9 28.9 29.9
47 ................... 20.7 21.7 22.8 23.8 24.8 25.8 26.8 27.8 28.8 29.8
48 ................... 20.7 21.7 22.7 23.7 24.7 25.7 26.8 27.8 28.8 29.8
49 .................... 20.6 21.6 22.7 23.7 24.7 25.7 26.7 27.7 28.7 29.7

9D .................... 20.6 21.6 22.6 23.6 24.6 25.6 26.6 27.6 28.7 29.7
51 .................... 20.5 21.5 22.5 23.5 24.5 25.5 26.6 27.6 28.6 29.6
52 .................... 20.5 21.5 22.5 23.5 24.5 25.5 26.5 27.5 28.5 29.5
53 .................... 20.4 21.4 22.4 23.4 24.4 25.4 26.4 27.4 28.5 29.5
54 .................... 20.3 21.3 22.3 23.3 24.4 25.4 26.4 27.4 28.4 29.4

55 .................. 20.3 21.3 22.3 23.3 24.3 25.3 26.3 27.3 28.3 29.3
56 ................... 20.2 21.2 22.2 23.2 24.2 25.2 26.2 27.3 28.3 29.3
57 ................... 20.2 21.2 22.2 23.2 24.2 25.2 26.2 27.2 28.2 29.2
58 ................... 20.1 21.1 22.1 33.1 24.1 25.1 26.1 27.1 28.1 29.1
59 ................... 20.1 21.1 22.1 23.1 24.1 25.1 26.1 27.1 28.1 29.1

60 ................... 20.0 21.0 22.0 23.0 24.0 25.0 26.0 27.0 28.0 29.0
61 ................. 19.9 20.9 21.9 22.9 23.9 24.9 25.9 26.9 27.9 28.9
62 .................... 19.9 20.9 21.9 22.9 23.9 24.9 25.9 26.9 27.9 28.9
63 .................... 19.8 20.8 21.8 22.8 23.8 24.8 25.8 26.8 27.8 28.8
64 .................... I 19.8 20.8 21.8 22.8 23.8 24.8 25.8 26.8 27.8 38.8


